Attenuation of cell cycle progression by 2,3,7,8-tetrachlorodibenzo-p-dioxin eliciting ovulatory blockade in gonadotropin-primed immature rats.
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) reduces ovulation rate in rats. The present study was to investigate whether TCDD alters the progression of cell cycle, and thus resulting in the blockade of ovulation in gonadotropin-primed, immature rats. The ovulation rate and ovarian weight were reduced in intact rats given TCDD (32 µg/kg BW in corn oil) by gavage one day before pregnant mare's serum gonadotropin (PMSG; 5 IU/rat) injection. Flow cytometry demonstrated that the percentage of granulosa cells in S-phase was increased at 24 h following PMSG treatment, but declined at 8 h following hCG treatment in corn oil-treated rats. Interestingly, the number of S-phase cells in TCDD-treated rats was reduced 24 and 48 h following PMSG treatment. TCDD, however, increased the percentage of cells in G2/M-phase at 24 h following PMSG treatment. TCDD inhibited the mRNA levels of Cdk2 at 0 h and 24 h, and cyclin D2 at 24 h and 48 h following PMSG treatment. Protein levels of aryl hydrocarbon receptor in granulosa cells were elevated in TCDD-treated rats at 12 h and 24 h following PMSG treatment. The present study indicates that TCDD reduces S-phase cells and inhibits levels of Cdk2 and cyclin D2 at 24 h following PMSG treatment, implying the ovulation-inhibiting action of TCDD may be exerted through the attenuation of cell cycle progression via AhR-mediated cascade.